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The estimate of the cost of these works, delivered  to  and  sane- 
tioned  by the  Drainage  Committee,  amounted  to S4825. 13. 2. 

The actual  expenditure  upon  them,  under  all  the  disadvantageous 
circumstances  alluded  to,  amounted  to $4537. 2. 8. 

It is  true,  that  the  works  hitherto  completed,  have  been  pro- 
ductive of benefit to  only a limited  portion of the  inhabitants  of 
the  city;  but  that portion  is the one  which  has  been  most  seriously 
affected and  prejudiced,  by the proverbially  foul  state of the Froome. 
Much more,  however,  remains  to  be  done,  for  fully  carrying  out the 
improvements of the Froome,  which  were  recommended  in the 
Author's  reports. H e  has, by direction of the  Drainage  Com- 
mittee,  reported  his  opinion  of  what  ought  to  be  done, i n  addition 
to  what  has  already been  accomplished ; but these  works  cannot  be 
carried  into  execution  without  the  authority  of  Parliament.  Should, 
however, the suggestions of the  Author  be  approved  and  be  carried 
into effect, he ventures to predict, in  spite  of  the  apparent difticul- 
ties  attendant  upon  all  attempts to improve it, that  the  river  Froome, 
which  has  for the  last  half  century  been  considered  as  the  bane of 
the  City of Bristol, will be  found,  not  only  capable of perfect  con- 
trol; but of  affording the best  possible  means of improving the 
drainage  and  sewerage of those  parts of the  city,  and  the  suburbs, 
bordering on, or  connected  with it. 

The paper is illustrated by a plan of Bristol,  showing  the  general 
system,  and  those  parts  that are executed,  and is accompanied  by  an 
Appendix,  containing  the  Reports  of  the  Author  and  of  the  Drainage 
Committee, &c. 

The Rev. the DEAN of WESMINSTER said, that some  years  ago, 
when,  in  conjunction  with the Rev. Mr. Conybeare,  he  wasengaged 
in  the  production  of  an  account  of  the  geology  of  the  country 
around  Bristol,  he  carefully  examined the localities  alluded to, and 
had witnessed the nuisances  arising  from the defective  drainage, 
so well  described in the  paper.  These,  no  doubt, had  increased  every 
year,  until  they  had  become  unbearable,  and  the  public  health  de- 
manded an expenditure  for  the  amelioration  of  the  system,  which 
would in a  great  measure  have  been  avoided, if proper  steps  had 
been  taken  at  an  earlier  period ; because  much  of the mischief  had 
arisen  from  the  accumulation of debris  brought  down  by floods from 
the  country  around,  and  which  being  deposited i n  the course  of the 
stream  which  formed  the  natural  drain  of  the district,  raised its bed, 
to  the  extent  that had been  described,  and  then all the  other  evils 
followed. There was every  reason  for  believing, that even  in  the 
olden  days,  Bristol  was  deficient in drainage,  and  though it was a 
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delicate  subject for abstract  speculation,  he  could  not  help  thinking, 
that  the absence  of  female  beauty  which was so remarkable, as to 
have induced the passing of a law  in  the  time of Queen  Elizabeth, 
granting  the freedom of the  city  to  any  man  who  married a Bristol 
woman, might  in  some  degree  have been  caused  by  disease,  engen- 
dered  by  the  miasma  arising  from  want  of  proper  drainage. He 
had  always  remarked,  that  in  impure  air  and  bad  situations,  the 
human  form was imperfectly  developed,  and  there was an absence 
of beauty. 

The  general  arrangement  in  Mr.  Green’s system  appeared  very 
well  combined ; but  there was one  point,  which  forcibly  struck him, 
as worthy of adoption,  wherever it was  practicable. H e  alluded 
more  particularly  to  the  power  of  flushing  the  main bed of the 
Froome,  at  regular periods,  by opening  sluice-gates  which  admitted 
the waters of the  Avon. H e  would direct  the  attention of Engineers 
to  the inquiry,  whether i t  would not  be  practicable  to  introduce 
the waters of  the  Thames,  at some  point sufficiently high up, to 
enable  them  to  pervade  the  whole  range of the  metropolitan  main 
sewers, and  thoroughly  cleanse  them at least  once in  every twenty- 
four hours. 
If he  should  not  be  considered as diverging  too  much  from  the 

subject,  he  would  direct  the  attention  of  the  meeting,  to  the  de- 
fective  state of the lighting  of some of  the  thoroughfares.  Lighting 
was intimately  connected  with  sewerage,  and when the ways were 
cleansed,  he  hoped  they would not  forget,  that  it was necessary to 
enlighten  the paths. He observed,  that  on  Westminster-bridge, 
and  some  other  public places, an  inferior  kind  of  triple  cockspur 
burner,  with  three  distinct  jets of flame, was  used;  he  contended, 
that  in  the  present  state  of science this was unpardonable; for it 
was  well  known, that  if  instead of having t.hree distinct  jets,  they 
were so placed as to  unite  and  form  one  sheet of flame, a much 
more  powerful light would be  obtained  with  the  same  expenditure 
of gas. This  the  Reverend  Dean  demonstrated,  by Leslie’s gas 
burner,  wherein,  when  the  points  were  bent  backwards so &S to 
separate  the  jets,  the effect  was much less powerful, than when they 
converged,  and  the  jets  mingled so as to form one  sheet of flame; 
this  he contended  was the best  proof of‘ the disadvantages of  the 
triple  jet  burner,  which  he was shocked to  see,  not  only  on  West- 
minster-bridge;  but  also at   the office of the Gas Company,  where 
he  expected to have  found  in  use  only  the  best  examples of all 
kinds of really  improved  apparatus. He must  repeat his  expres- 
sions of disappointment at finding those, who  should  be  optimists 

Downloaded by [] on [12/09/16]. Copyright © ICE Publishing, all rights reserved.



86 SEWERAGE OF BRISTOL. 

in all things  connected  with  their  calling,  contented  to  be pessimists, 
and  setting  the  bad  example  of  using  an  almost  pre-Adamite  form 
of  burner. 

It must  be  evident  to  the  meanest  capacity,  that  when  the  jets  of 
flame  were  distinct  and  separate,  the  combustion  could  not  be so 
perfect,  and,  consequently,  the  light would not  be so intense  as  when 
the edges  of  the  jets were in  contact,  mutually  assisting  each  other ; 
and,  by  the  combination,  increasing  the  general  intensity of combus- 
tion. This  principle  had been  well  demonstrated  by Sir  Humphry 
Davy ; and  it  must  be  clear,  that  while  augmenting  the  amount of 
light,  there would not be anything  like a corresponding  increase  in 
the  quantity  of gas consumed. H e  hoped, that  the Commissioners of 
lighting would  speedily do as he  had  done a t  Oxford,  nearly  thirty 
years  ago, when he  was  chairman  of  the Gas Company there,- 
throw  aside  the  triple  jet,  and  adopt  the  motto of ‘‘ tria juncta in 
wm.” He apologized for  thus  diverging  from  the  subject  of  the 
paper;  but  he considered the subject  of  lighting to be so intimately 
connected  with  sewerage,  that  he  could  not  help  mentioning  what  he 
thought  such  flagrant  defects ; but which  could  be so easily  remedied. 

The  public  paid  heavy  rates  for  lighting  and  cleansing  the  streets, 
and  they  had a t  least a right  to demand,  that  the  best  means should 
be employed for giving  the  full  amount  of  light  and  cleanliness 
that was  required. 

Lord ROBERT GROSVENOR, M.P. had  listened  with  much 
interest  to  the  description  of  Mr.  Green’s  works a t  Bristol,  and 
offered  his congratulations  upon  the  apparent success attained. I t  
appeared,  that  the  chief  object  of  Engineers,  in  laying down general 
plans  of  sewerage,  was  to  take  advantage  of  the  ebb  and flow of 
the tide, in  order to get  rid effectually of the  products of the 
sewers. I t  had, he believed,  been  proposed to use the body of 
fluid,  contained in  the King’s  Scholars’ Pond  Sewer,  for  flushing 
such  of  the  other sewers as were at  a lower  level  than it was. 
There  could  be  no doubt, that  the  primary  object  should  be  the 
removal  of  everything  that  could  place  human  life  in  jeopardy,  and 
if  the only  end to  be  attained,  were  the  mere  removal  of  the  con- 
tents of the sewers, nothing  could  be so effective as flushing 
them  with  large  volumes  of  water,  and  making  the  outlet suffi- 
ciently far down the  river  to  gain  considerable  inclination ; but 
he  would  remind  the  meeting,  that  from  statements  which  had  been 
made  public, it appeared  perfectly  compatible  with  public  salu- 
brity,  to  preserve  and  make beneficial use  of  the  manure deposited 
in  the  various  conduits,  and instead of, as at present,  pouring it 
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into  the  rivers,  destroying  the fish, and  forming  shoals  of  fetid 
matter  on  the  borders  of  the  streams,  to  make use of  it  for  agri- 
cultural purposes. He trusted,  that  the  attention  of  Engineers 
would  be fixed upon  this  desirable  end,  and  if a portion  only  of 
the  same skill,  which  had  been so eminently  successful in the  great 
public  works  of  this  country,  was  brought to bear  upon this sub- 
ject,  he  felt assured, that  the noxious matters,  which were a t  pre- 
sent  the sources of disease and  death, would be  not  only displaced, 
but would be  rendered  useful in  fertilizing  the fields, and at the 
same time  be a source of profit to those  who  directed  their  atten- 
tion to the subject. 

Mr. GREEN said, in answer to questions  from  Captain Moorsom, 
that  although  in  his  original  design  he  had  not  contemplated  the 
collection  of the  matter  from  the sewers, and  using  it  for  agricultural 
purposes,  yet  such an  arrangement was  perfectly  compatible  with 
the  executed  works  and  the proposed  extensions. The  object  of  the 
works was to remove the  former  deposits  by  the  simplest means, 
and  to  prevent  the  recurrence  of  the nuisance, and  no  system  was 
so effectual as flushing at  regular intervals. H e  was of  opinion, that 
in  all designs  for  the  sewerage  of towns, the main  object  should  be to 
carry  offwith  rapidity  the  contents  of  the sewers, and  then,  if it 
were possible, or profitable, to afford every  facility  for  making  useof 
the  manure  for  agricultural  purposes; this,  however, he  thought, 
was a secondary  consideration,  when  compared to  the  health  and 
comfort  of  the  public ; but  if  it could be made  pecuniarily  advanta- 
geous,  individuals  would  be  found  who  would  accomplish  it. 

Mr. SMITH (of Deanston),  said, that  the mode  which Mr. Green 
had  followed, i n  providing  for  the  flushing  of  the  sewers  of  Bristol, 
and  for  gettingrid  of  the  deposit, seemed to have been  conducted 
very  skilfully,  and so far,  he  thought,  that  praise was due  to  him  for 
it. But  he must  be  allowed  to say, that  in  the present  day,  any  plan 
for  merely  getting  rid of the  manure  from  the sewers,  by pouring 
it  into  the  river, was  imperfect. H e  felt confident, that  by good 
engineering, a system  could be  arranged,  by which the  whole  of  the 
valuable  matter  might  be  made  available  for  agricultural purposes. 
Many plans  had  been  proposed,  and  some  had  been  executed,  for 
precipitating  and de-odorizing the  matter of cesspools and  drains, so 
as to convert  it  into a dry  portable  manure ; but  he  felt satisfied, that 
no mode  was so practicable  and  cheap as pumping up the sewage 
matter  from  the  town,  sending  it  through  pipes to  the  adjacent 
country,  and  there  distributing  it  over  the land. For the  perfect 
sewerage  of large towns, both as regarded  cleansing  and  the  proper 
saving  of  the refuse  for  agricultural purposes,  means must  be pro- 
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vided  for  conveying a plentiful  supply  of  water  to  every  domicile, 
and  thereby  washing all the refuse  through  well-trapped  air- 
tight pipes, and  he  felt assured, that  if  the  Metropolis was properly 
managed in  this  manner,  the  air  of  the  streets,  courts,  and  alleys, 
would  be nearly as sweet as  in  the  country. 

A company  had  been  formed in  the  Metropolis,  for  conveying away, 
by means  of pipes, the  sewage  matter  for  agricultural purposes. 
H e  knew,  from  his  own  experience, that  there was no difficulty in 
pumping  sewage  water ; but  that,  in fact, it was nearly as easy as 
pumping common  water. There  might occasionally be  some  little 
annoyance  from  the silt, or from  cinders  floating  in  the  water ; but 
these  difficulties might  be obviated  by  proper  attention. The main 
point was to  examine  into  the  great  advantages  which would  arise, 
from efforts to effect the management of  the sewage  water  in  this 
manner. 

The  Reverend  the  Dean  of  Westminster had  spoken of  the gas, and 
of  the  burden  of  rates  for  lighting  .and  cleansing,  but  Mr.  Smith 
contended,  that if the  sewage  water  of  London  were  preserved 
and applied to agriculture,  it would go &r  to  annihilate  the 
necessity  of  rates  altogether. T o  accomplish  this  would  certainly 
require  time ; but he hoped the  forthcoming  measure  for  the  im- 
provement of  towns,  would  advise more  attention  to  regulating  the 
management  and disposal of  the sewage  water. He trusted,  that  ad- 
vantage  would  be  taken  of  all  the  mechanical  and  chemical  skill, 
which  had  lately  been  brought  to  bear upon the  subject,  and  if  the 
first  attempts  were successful, there  could  be .no ,doubt  that  the sys- 
tem  would  be  quickly  extended  over all the  great  towns  of  Europe. 
He might  appear  too  sanguine ; but  he  argued  from  the  observation 
of facts,  and  from  practical  experience,  and  after  having  made  expe- 
riments  which  convinced him, that  the same  system,  which  applied 
the sewage  water successfully to  one  acre,  might  be  equally success- 
ful,  when  applied  to a hundred  thousand  acres. 

He had  computed the  value  of  the  sewage  water  which was now 
thrown away. The  urine, for instance,  which was the most  valu- 
able, was almost  entirely lost. I f  proper  urinals  were provided, for 
the convenience  of  pedestrians,  whence  the  urine  could  be  conveyed 
into  proper  pipe sewers, the sewer  water  would  be  rendered  three 
times  more  valuable  than it was a t  present. Anestimateofthe  pro- 
bable  value  of  the  sewage  water  thus  lost showed a return  of &l 
per head, per  annum,  for  the  whole  number  of  the  population.  This, 
for  the  metropolis  alone, would amount  to a very  large sum. 

The  sewage  water  had been  used for  irrigation  for  nearly a hun- 
dred  years,  on  some meadow ground  near  the  city  of  Edinburgh, 

Downloaded by [] on [12/09/16]. Copyright © ICE Publishing, all rights reserved.



SEWERAGE OF BRISTOL. 89 

greatly  increasing its annual value, although it was there used extra- 
vagantly,  for  want of proper  dilution.  There were about five hundred 
acres so irrigated  in  the neighbourhood  of that  city,  for which an 
average  yearly  rent of about g30 per acre was realized, and  he  felt 
confident, that if the  liquid was properly  diluted, i t   mightbe applied 
with  equal success to  ten times that  quantity  of  land ; for  the  sewage 
water,  when  not  greatly  diluted, was too strong  for  the  plants; 
it  therefore  acted as a poison, and  in some  instances  killed  many  of 
them. 

The  most  perfect  application  of  the  sewage  water,  with  which  he 
was  acquainted, was to  be found on  the  Duke  of  Portland's  estate, 
near Mansfield. That town  contained  about  ten  thousand  inha- 
bitants ; but,  being an old-fashioned country  town,  there  were  many 
dunghills behind the houses, and a considerable  portion  of the  water 
from  the houses was thrown upon  these  dunghills, so that  the  sewers 
did  not  receive as much  sewage  water  as  if a complete system of 
house drainage  had been  established. Nevertheless,  the  addition of 
that sewage  water,  small a s i t  was, to  the  water of a considerable 
brook,  which flowed through  the  town  and  afterwards  through  the 
meadows,  had the effect of raising  the  value of four  hundred  acres 
from 4s. 6d. per acre, to  from $5 to %l5 per acre. The  land was 
straightened on the surfdce, laid off in terraces,  with a gentle  slope, 
in some  instances,  he  believed,  not  more  .than  half an  inch in 30 
feet; whilst the  channels for conveying  the  water  were  formed so 
wide and open, that  the  grassgrew  as  well  upon  the  bottom  and sides 
of  the  channels as uponany  other  part of the meadow. The  practice 
was, to  give  the  land a thorough  drenching,  which was accomplished 
by  allowing  the  water  to flow over  it  for  the  short  space of  twenty- 
four  hours ; this,  however,  had  the effect ofproducing  most  luxuriant 
crops, which  were  generally  ready  for  cutting  in  about  six weeks 
after  the application  of the water,  and four, o r  five very  heavy  crops 
of grass  were  cut  every season. The soil  consisted of an open  loose 
sand, with  from  an  inch  to  an  inch  and a half of earthy  matter  on 
the surface, in  which  the roots of the  grasses were thickly  imbedded, 
and a few straggling  roots  were found  passing  down into  the 
sand. 

In order  to dispose of  the sewage water  of  London,  or  of  any 
large town, it would  require  to  be conveyed to a considerable 
distance, so as to  obtain a sufficient area of land  to  consume  the 
manure;  and  this  could  only  be  done  cheaply  by  the  system  of 
pumping  and  conveying  it  in pipes, which  would embrace  the 
further  advantage  of  the  distribution  upon  the  land  in  an  equal 
manner ; this  could  be most readily  accomplished,  by  havfng hose 
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pipes, of from  four  to  eight  hundred  yards  ,in  length,  to convey it 
from  the  service  pipes  to  any  part  of  the field, and  there,  by jet, or 
otherwise, to  distribute  it  over  the  surface of the land.  Liquid 
manure could, in  this way, be  transported  ten miles, or more,  and 
be laid upon the  surface  for  less money than  it would  cost to  carry 
solid  manure  from  the  farm-yard  and  distribute  it upon the ground. 
He believed the  expense would not  exceed 2d. per  ton;  but if it 
cost 6d., or even 1s. per  ton,  it would be cheap. He had  three years’ 
experience  of  pumping,  transmitting,  and  distributing  liquid  manure, 
on a farm  near  Glasgow,  through pipes of 4 inches  and 5 inches 
diameter,  to a distance of about a mile,  without any  material  ob- 
struction of the  pipes  having  occurred. The effects were  most 
marked.  Luxuriant  crops  of  grass  existed,  even  during  the  winter 
months,  and  heavy  crops of turnips  and  grain  were obtained. It 
was remarkable also, that crops,  which  had from some  cause been 
checked in  their  growth,  were  invigorated  and  restored,  by a shower 
of the liquid,  and  afterwards  grew  most  luxuriantly. 

H e  felt satisfied, that it would be found  profitable to  lay down 
pipes,  even  for  the  application  of  common  water  in  dry seasons. 
There was  therefore  great  encouragement  to  Engineers,  to  give  due 
attention to the subject. 

Mr. WICKSTEED said, he  had  not  intended  to  have spoken ; but 
he could  not  let it be supposed, that  Civil  Engineers  were indisposed 
towards, or ignorant of, the plans that had  been  proposed,  for using 
advantageously the  products of the sewers. Many  Engineers  had 
directed their attention  to  the  subject,  with  reference to London  alone. 
The  late  Mr.Rennie had a comprehensivescheme,  and  more  recently, 
the  plan proposed  by Mr. Martin had  been  considered  by  Engineem. 
Mr. Wicksteed’s attention had been  very  carefully  devoted to  it, 
both  for  the  Prussian  Government,  when  he was  requested to  lay 
down a system for  the  sewerage  of  Berlin,  and  also for the  London 
Sewage  Company, to whom, in  1845,  he  made a detailed  Report,* 
which was in  the  Library of the  Institution,  and  to which  he  would 
refer  the members  rather  than  absorb  their  time in describing  his 
views. 

It would suffice to state,  that  considering  the  quantities of 
cultivated  and  uncultivated  land  in  England, as estimated  by 
MacCulloch, to be:- 

* “Report upon the various Plans proposed for rendering  available  the 
Manure contained in the Sewage Water of the Metropolis,” &c. By Thomas 
Wicksteea. Tract, 8VO. London (R. Kinder), 1845. 
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Acres. 
Arable  land . . 13,252,000 
Pasture . . . 12,380,000 
Uncultivated . . 6,615,680 

91 

32,247,680 

and  supposing  the  supply of sewage  water  north  and  south of the 
Thames  to  be 96,776,830 tons  per  annum,  the  Report  showed,  that 
this  quantity would suffice for  manuring 8,000,000 of  acres ; but  that 
the  cost  oflaying down  pipes for  the  proper  distribution  of  such a 
quantity would be so great, that  the scheme  was  not  practicable, if  it 
was  based  upon the  plan  of  having  an  intercepting sewer, with a fall 
equal  to  the  natural  fall of the land, or of the  Thames at low  water. 

It then proceeded to suggest a plan of advantageously  conveying 
the  sewage  water of London ‘‘ by means of a system  of  pumping- 
engines  and pipes, a~~alogous  to  that  of the great water companies.” 
The  outline of this  was  to  construct a large  intercepting sewer, at 
an  average  fall  of 12 inches  per  mile,  through a main line, 011 

each  side of the  Thames,  causing all the  existing  sewers to  empty 
themselves  into them. These main  conduits would terminate at 
points  low  down the  river ; say  Barking  marshes  on  the  north side, 
and  Greenwich  Marshes  on  the  south side. At these spots, power- 
f u l  engines  would  be  employed  for  pumping up the solid  and 
liquid  matter  from  the pits, at the  extremities of the  main sewers, 
to  such a height, as to  permit  the  former  to  be  separated  in reser- 
voirs,  whilst the  latter would run  into  the  Thames at all times of 
the tide. The  solid  deposit in  the reservoirs  would  be  removed, 
and  if necessary dried  artificially, compressed, and  packed  for easy 
transmission by land, or water. It was  shown, that  in  the sewers 
of London,  there was one  part  of solid  matter  to  eleven  hundred 
and  twenty  parts of liquid. By  adding  one  part  of  lime,  to  two 
thousand  eight  hundred  parts  of  crude  sewer  water, a quantity of 
ammonia  (valuable  fertilizing  matter), would  be further deposited. 

Such  were  the  general  details for London,  and  the  plan  he  had pro- 
posed to  Major  Byron, for the sewerage of Berlin, was very  similar, 
because the flatness of its  situation  rendered  any  natural  drainage 
nearly  impracticable. I n  that  locality, however,  by the system 
proposed, not  only  would  the solid matter  have been  well disposed 
of; but,  by  raising  the  liquid  portion to a sufficient  height  above 
the surface, it could  have been  advantageously  distributed  over 
a tract of uncultivated  land,  which  it would have  fertilized  and  ren- 
dered  productive. 

He felt  some  hesitation in  speaking of systems  proposed by  other 
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Engineers ; but prompted  from  conviction  of  the  correctness of his 
calculations,  and  relying  upon  his  experience as an  Engineer  for 
water companies, he  felt  obliged  to  record his  opinion, that  any  plan 
of distributing  liquid  manure  through  pipes  among fields, or even 
the  market  gardens  in  the  immediate  vicinity of London,  could  not 
be remunerative. I f   i t  was not  found  remunerative to lay  down 
pipes,  for supplying  water  and gas to houses  situated a t  short  distances 
apart, was it probable that it could  pay, to  lay pipes for  distribut- 
ing  liquid  manure  over necessarily greater  areas ? I t  was entirely a 
question  of  cost  of  outlay,  and  it was in  the power  of  every Engineer 
to satisfy  himself  upon the subject. H e  should, at   the same  time, 
compare  the  cost of distributing  the  liquid  manure,  with  that  of  the 
solid  compressed  residuum,  which  could be disposed of with a good 
profit at from S2 to f3 per  ton,  and was stated  to  be  nearly  equal 
in fertilizing  qualities to guano,  which  had  been  sold a t  from S10 
to S15 per ton. He must  state,  that  he was indebted to Mr. Aikin 
for  much assistance,  when  examining the  subject,  which  he  con- 
sidered  was  one  of  great  importance,  particularly at this moment, 
and  the  consideration of it  at  the  Institution, would, he hoped,  have 
beneficial effects. 

T h e  Reverend  the DEAN of WESTMINSTER, at the request  of the 
President,  stated,  that  he  had  recently  paid  some  attention  to  the 
use of  various  deodorizing fluids,  when emptying cess-pools. By  
the courtesy  of Mr. Chadwick, a gang  of men, with  the  proper 
implements,  had  been  sent to the  Abbey precincts,  and  had  there 
emptied  seventeen cesspools, under  the Dean’s  own  inspection. 

The mode  of  proceeding was very  simple ; when  the cesspool was 
opened, a ladder was let down,  upon  which a man stood,  and,  with a 
pole,  agitated  the  matter, whilst another  sprinkled  over  the  surface, 
from a small  garden  engine, a constant  shower of Sir  William Bur- 
nett’s  deodorizing  fluid, composed of 1 lb. of  chloride  of  zinc  to 50 lbs. 
of water. This fluid, acting  by  contact  only,  absorbing  the  sulphur- 
etted  hydrogen,  as  it was evolved  from the  agitated mass of fe t id  
matter. At the  same time, a suction  pipe was  lowered  into  the 
cesspool, and a sufficient quantity  of  water  being added, the  con- 
tents  were  pumped  out  and  discharged at  the  rate  of  one  cubic  yard 
in 34 minutes, using 94 pints  of  Burnett’s  disinfecting fluid. 

The  success of  this  system  of  clearing  out cesspools appeared 
certain,  for  not  the  slightest  stench escaped during  the process, and 
the expense, as compared to  that of the  old mode, was greatly  re- 
duced. Under  the  ordinary system the  cost  would  have been nearly 
S3 each. Even  at present it was reduced  to  about 15s. 6d. each, 
aud when the men  were  better  accustomed  to  their  work  and  had 
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better  implements,  the  expense would  probably be reduced to 10s. 
each. H e  must  not  be  understood  to  be  an  advocate  for  tolerating 
the existence  of cesspools, and  he  only  interested  himself  in these  ex- 
periments, to  be satisfied of  the  practicability  ofemptying  them  with- 
out  infecting  the whole  neighbourhood. H e  must  declare, that  the 
process was very successful and  should be very  generally employed. 

The subject  of  sewers was so extensive  that  he  should  scarcely 
know  where to  break off, if  he  went  into  the system generally. He 
must,  however, draw  attention  to  the open  sewers  which  were  still 
allowed to exist  amidst a dense  population,  spreading disease and 
death  around.  Many  of  them existed in  Westminster. I t  would 
suffice’ to mention two;  one was  between the  Penitentiary  and 
Alderman  Johnson’s  stone  yard,  and as it was  perfectly  stagnant  for 
a considerable  period during every  tide:  the  exhalations  from it 
were most  pestiferous. The  other was  close by  Buckingham  Palace, 
and  although  more  screened  from  observation  than  the  former, was 
but  little less  noxious. 

With respect to  the  ordinary sewers, it  appeared  to be  generally 
admitted,  that  unless  such a copious  supply  of  water  could  be 
obtained, as would  remove all the solid matter,  flushing  must  be 
resorted  to as the easiest aud  the  most efficacious modeof  dis- 
posing of the contents. I f   i t  could  be  satisfactorily  shown,  that 
the  diluted  matter  could  be  advantageously  employed  for  agricul- 
tural purposes, by  distributing it over  the  land, as had  been  men- 
tioned,  he would  view such a desirable  improvement  with satisfaction ; 
but  it  must first  be shown, that  there was land so situated  as to 
receive  it,  and  then,  that  it  could  be  distributed  without pipes, 
which, it appeared to him,  must  be so costly  as  to  prohibit profit. 

The  case  of  the meadows near Mansfield was, he contended, a 
very  peculiar one, and  should  not  be  quoted as a general  argument. 
T h e  cost  attendant  upon  the  plan  had been  infinitely  beyond the 
means  of  private  individuals. The  Duke  of  Portland had  expended 
an enormous  sum  upon  it,  and  he  could  not  have  accomplished  his 
object a t  all, if Mr. Gally  Knight had not sold him  the  property 
intervening  between Mansfield and  the  land  in question. I t  was 
true,  that  by  the system, a comparative  desert had  been  converted 
into  productive  grass  land,  and  the  formation of  meadows, in a 
valley  traversing  the  sandy  region  of  Sherwood forest,  had  caused 
to  be  converted  into  arable fkrms, large  tracts  of  the forest, which 
otherwise  could  not  have  been  cultivated.  This was, he repeated, 
a special case, and was not of  general  application. 

Such a case as that  near  Edinburgh  could  only  occur,  where large 
towns  stood in elevated positions, from  which  the  water  could descend 
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and  irrigate  the  subjacent meadows, without  the  aid  of  machinery;  but 
if  the  liquid  matter  required  to  be  pumped  up  and conveyed in  con- 
duits, he was convinced the  scheme would never  be  remunerative. 
It had been  stated, that the  value  of  the  manure,  now  lost  in  the 
sewers,  was the  tax paid  by  the  cities  of  London  and  Westminster 
for  health  and cleanliness, and  he  thonght,  that  any  one  who had 
resided in  any of the  continental cities,  which  did not possess the 
advantage  of sewers,  would  willingly accord  with  him,  in  desiring 
rather  to extend the benefits of  such cleanliness, rather  than  in  hope 
of  gain,  by  the  use  of  the exuviae, to  run  any  risk  of  deteriorating 
rather  than  improving  the  present system. 

The  Reverend  Dean had  felt  it is duty  to oppose  strenuously, the 
movements of a company,  proposing  to  establish a manufactory  of 
“poudrette,”  where  the exuviae was to  have  been  baked,  and  pre- 
pared  for easy transit. The intended  situation  was  precisely  in the 
line  of  the  prevailing wind, in  the neighbourhood of  the  Houses  of 
ParIiament,  and  the  chimney  for  carrying  up  the  stench  from  the 
ovens,  was designed to  be  exactly of the  height  of  the  tower,  by  the 
top  of which Dr. Reid proposed to obtain  pure  air,  for  warming 
and  ventilating  the  new  Houses  of  Parliament. He regretted  to be 
under  the necessity of speaking  disparagingly  of  any  new  under- 
taking;  but  when  there was a chance of the  public  health  being 
interfered  with,  he  felt  that  it  became  the  duty  of  every  man  to offer 
his  unprejudiced  opinion,  and in  this case, he  had 110 hesitation  in 
resisting  the  establishment  of  such a nosegay, as was  intended for 
the  noble  lords  and  right  honourable  gentlemen. 

Mr. PETO, M.P., said, he trusted, that  such a nuisance, as the 
spreading  liquid  manure  over.  the  land  in  the  immediate  vicinity  of 
London,  would  never  be  tolerated. H e  was  well  acquainted  both  with 
the meadows near Mansfield and  near  Edinburgh,  and  must say, that 

. however great  might  be  the  agricultural,  advantages  of  the system, 
i t  would  be  dearly  purchased  if  the  whole  region  near  any  town 
were  infected,  like the two  places  he  had mentioned. The  inhabi- 
tants  of  London,  who  were confined in crowded streets  by  their  daily 
occupations,  should, on the  contrary,  have  every  opportunity 
afforded  them, of  obtaining  fresh  air (if possible) in their  immediate 
neighbourhood ; but if the  air  in  the  vicinity  of  all  large towns was 
to be  rendered  like  that  of  the Mansfield and  Edinburgh meadows, 
the  direst consequences might  be anticipated. He feared, that  no 
disinfecting  fluid  would suffice to remedy  such  an evil, and  he 
trusted  that  no  prospect  of  gain would induce  the  introduction  of a 
system  which  must  be  prejudicial  to  the  general  health  of  the  public. 

Mr. J. SIMPSON, V.P., said he had  examined the  works described 
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in  the  paper,  and  could  vouch  for  the  great  improvement,  already 
effected by Mr. Green. The subject of sewerage was  one to  which 
Mr. Simpson  had  paid  much  attention,  and  he  had  read  carefully 
the  report of the  evidence  given  before  the Commissionera on  the 
Health of Towns. H e  must say, that  he was disappointed  with  the 
report,  and  disagreed  with  the  Commissioners  in  the  result  they 
arrived  at. I t  had been  stated, or at  least  implied,  that  neither  the 
Architects, or the  Engineers  were  acquainted  with  the  laws  governing 
the  conveyance of fluids. Now, on the  other  hand,  it  would  not  be 
difficult  to show, from  the  printed  evidence,  that  the  exploded 
dogmas of the old writers  on  hydraulics,  had  been  received  and 
adopted,  rather  than  the  more  modern formulae derived  from  better 
theoretical  knowledge  and  greater  practical  experience. H e  hoped 
these  questions would  be  discussed carefully  before  the  Institution, 
and  he  felt  convinced,  that  an  intimate  knowledge of both  the  theory 
and  the  practice  of  their  art,  would be exhibited by the  Civil 
Engineers  who-might  take  part in the discussion. 

Mr. E. CHADWICK  thought,  that  in  the  previous  part  of  the  dis- 
cussion, an  erroneous  impression had been  conveyed,  in  presuming, 
that  the  refuse of a small  town was at  all  similar  to  that  of  a  large 
city. I n  the  former case, the  domestic  refuse,  the  stable  products, 
and  the  contents of the cesspools, were  specially  applied ; whilst,  in 
the  latter case, a considerable  portion of the  products  of  all  kinds  were 
allowed  to pass off into  the sewers. Under  this  erroneous view, the 
cases of  the  Mansfield meadows and of the  land  near  Edinburgh, had 
been  received as identical.  Now  he had examined  both  localities, 
and  must  state,  that, in his  opinion,  there was scarcely  any  simi- 
larity  between  the  circumstances. The Mansfield  land  appeared  to 
him a simple case of water meadows extremely  well  prepared,  regu- 
larly  laid  out, &C., favourably  situated  for  receiving  the  contents of 
a considerable  brook,  which  previously  traversed  the town of Mans- 
field, and  brought down with  it  whatever  refuse was projected  into 
its channel.  During  storms  it  became  more  densely  charged  with 
fertilizing  matter,  because  quantities of refuse,  which at other 
periods  were out of  the  reach of the  stream,  were washed into  it  by 
its  tributaries. The slightest  smell had  never  been  perceived a t  
Mansfield ; for  the  matter was so extremely  diluted,  that  any in- 
fluence  by  it,  upon  the  atmosphere, was nearly impossible. The case 
was  widely  different at  Edinburgh : the  land  there  received,  in an 
almost  undiluted  state,  the  produce  of  the  sewers  and of the  surface 
drains,  which,  from  the  peculiar  position of the  city,  terminated 
upon  the  land  in  question,  and  where, no doubt,  the  effluvium 
was very offensive. If, however,  a  larger  quantity of water was 
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used  for  domestic  purposes  in  Edinburgh,  and was directed  through 
the  drains upon  these  lands,  not  only  would the noxious  smell 
be  diminished;  but  the  fertilizing  quality  of  the fluid  would be 
increased. 

I t  was erroneous  to suppose, that  the produce  of  the  sewers of 
London at all resembled that of  even  Edinburgh. I t  was proved, 
beyond doubt,  that  the  refuse of  not  one-half,  and,  he  might say, not 
more  than  one-third,  of  the houses,  was  conveyed into  the  sewers ; 
but  the  rain  and  the overflow  of all  the  water for  domestic  use  was 
carried off by  them,  and  hence  the  nightsoil was so diluted,  that i t  
might  be conveyed along  any  conduits,  and  projected to any  dis- 
tance,  almost  with  the  same  facility  as  the  water was  conveyed by 
the  water companies. 

T h e  evidence  of the Dust Contractors shewed, that  no  market 
could  be  found  for a large  portion  of  the  more solid  refuse ; in  fact, 
that it would  not  pay  for  removal,  and  theimmense  accumulations 
in   the lay-stalls, in some  degree,  proved  their  statement. The  great 
expense of its  conveyance to  any distance  into  the  country,  and of 
its subsequent  application to  the land,  prevented the  agriculturists 
from  attempting  to  employ it. The  evidence  of the police, as 10 
the  surreptitious  means  adopted  for  getting  rid of these  matters, 
further  corroborated  the  fact.  Still,  the  value  of exuvize as 
manure,  could  not  be  denied,  when  the  example of its effects upon 
the  agriculture  of  Holland,  Belgium,  and  Germany,  was  brought 
forward.  There,  liquid  manure was carefully  accumulated  and 
was advantageously used as a dressing,  although  expensively  distri- 
buted  upon  the  land,  from  water-carts,  or  even by manual  labour, 
and  spread  with scoops. I t  was evident,  that,  in  these cases, for  the 
sake  of economy, the liquid  manure  must be used in too great a 
state  of  intensity,  and  the  evidence  upon  this  subject,  of all the  best 
agriculturists  and  horticulturists, showed not  only  that  it was pre- 
ferable  to  apply  manure,  in a liquid state;  but  that  it  should  be 
much  diluted. I t  was certain,  that  moisture was necessary, to  enable 
plants to  imbibe  the  fertilizing  portions of solid manure,  and it must 
be evident,  that  it was Inore rational  to  distribute  it at once in a 
liquid  state. The question of  the most  convenient  and least  expen- 
sive  method of doing  this, had, he  presumed,  been  well  considered 
by  those  who  proposed  to  embark  their  capital in  such  an under- 
taking. 

He thought,  that  the  objection, as to  any exhalations  arising 
from  the  application of liquid  manure,  was  unfounded ; in  fact  it 
could  not  be so prejudicial,  as  the effects of  the  application of solid 
manure of any  kind,  which, when it  was left  to  decay upon the 
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surface  of  the  ground,  must,  in  the  course of its  decomposition, 
infect  the  air,  and  produce disease ; indeed, comp1aint.s had fre- 
quently  been made, of the  deleterious effects upon  the air in 
the  neighbourhood  of  Hyde  Park, whenever a top  dressing  of 
manure was given to the grass. I n  Kent,  where fish was used as 
manure,  the effects were  very  deleterious ; fever  constantly  appear- 
ing at the season when  this  dressing was applied. Independent of 
these  considerations, it was shown also, that a large portion  of  the 
value  of  the  manure was carried off by the  atmosphere  during  its 
decomposition,  for i t  depended  upon the  rain to carry  it  into  the 
ground  to  the  roots  of  the  plants ; whereas, when  it was  applied in a 
liquid  form, it was absorbed  immediately  by  the  soil,  without  eva- 
porating  any  of  its  valuable  qualities. 

H e  had  seen  several  instances of  wonderful  results,  from  this 
mode  of  manuring.  There was a case in Scotland,  where  twenty- 
seven  acres  of  land  were so poor, that  two cows  could  be  barely fed 
upon  them. Upon  the same  estate,  about  forty cows and  four 
horses were  kept  in  stalls;  their  dung  was  received  into a tank, 
into  which a rill  of  water was conducted,  and  from  thence  it was 
distributed,  by  the  natural  inclination  of  the  ground,  over  these 
twenty-seven  acres  of  poor  land,  which now  produced  four  im- 
mense  crops  annually ; whilst  some  little knolls,  situated in these 
fields ; but  which  could  not  receive benefit from  the liquid  manure, 
remained  nearly as sterile as before. 

Returning,  however,  to  the  sanitary  question,  he  must  repeat  his 
conviction, based upon  direct  experience,  that if the  land was well 
drained  and  the  liquid  manure was  sufficiently  diluted,  there  would 
not  be  any  noxious effluvia ; and  he  felt  sure,  that  if  in  the cases he 
had  mentioned,  of  deleterious effects arising  from  the  use  of  solid 
manure, a large  quantity  of  water  had been  employed, the  same re- 
sult  would  have  been  obtained, as a t  Manchester,  where  an  experi- 
ment was made, by  diluting  three  loads  of  night-soil  with seven- 
teen  loads  of  water,  and'  in a few hours  after  its  distribution  upon 
the  land, no odour  was  perceptible. 

The  comparative  expense  to  the  farmer,  of  the  distribution of 
this  liquid  manure,  was a point  of  importance ; it appeared, that 
about  twenty-four  loads  could  be  distributed  by  pipes  and hose for 
one  shilling,  whereas  the  general  cost  for  distributing  such a quan- 
tity,  with a horse  and  cart,  would  be  about  seven  shillings ; and  if 
the  poaching  of  the  land  were considered, the expense  would  be 
about  ten  shillings  per  acre. 

Dr. URE said, that  the purification of towns from the filth,  daily 
engendered  in  them,  and  from  the  malaria  resulting  from  its  putre- 
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factive  decomposition, seemed to  him  an  object  strictly  appropriate 
for  discussion  by  the  Institution  of  Engineers, or at  least  one 
towards  the  due  accomplishment of which,  they  should  co-operate 
with  Chemists. The former  body  should  devise  the most  appro- 
priate  systems of ventilation,  drainage,  and  transport,  and  the 
latter,  the means  of neutralizing  and  destroying  noxious  effluvia, 
and  counteracting  putrescence. H e  would therefore offer a few 
remarks  on  certain  chemical  preparations,  which  had  been  recently 
pressed  on  public  attention. 

The  first was the  Nitrate of Lead of M. Ledoyen.  This  sub- 
stance  had been  proposed as a disinfecting  and  deodorizing  agent, 
on the  score of the  affinity  which it possessed for  sulphuretted 
hydrogen ; a  fetid gas,  which was  exhaled,  generally,  from  putre- 
factive  animal  substances,  and  also  from  cabbages, onions, and 
from most  of the  cruciform  plants, in a  state  of decomposition. 

Against  the  employment of the  nitrate,  acetate, or any  other  pre- 
parations of that  metal,  there  were,  in  his  opinion,  three  valid 
objections :-M, their  costliness ; 2nd,  their poisonous  properties, 
when  swallowed,  even in  small  quantities ; and  3rd,  their  feeble 
deodorizing  power. 

The  second  deodorizing  preparation, was the  Chloride, or Muriate 
of Zinc, as proposed by Sir  William  Burnett,  which  had  been  exten- 
sively  employed for destroying  the fcetor of the  bilge water of 
ships. This substance  exercised  very  considerable  influence  in  such 
cases, as  also  in  abating  the nauseous  smell  of night  soil. The zinc 
base of the  compound,  might  be  regarded  as  combining with, and 
fixing  the  suIphuretted  and  phosphuretted  hydrogen of the  putres- 
cent mass, while the muriatic  acid seized and  condensed  the 
ammonia. The comparative  high  price of this  preparation,  and its 
corrosive  and  poisonous  operation  on  living  animals,  would, how- 
ever,  probably  prevent its introduction  to  any  great  extent. 

The  third class  of  deodorizing  agents,  consisted,  chiefly, of certain 
saline  compounds of Peroxide of Iron,  and  Protoxide of Manganese ; 
introduced  about  twelve  months ago, by Mr. Brown,  and  applied 
recently  by  Messrs.  Ellerman  and Co. I n  Dr. Ure's  opinion, the 
chloride  and  pyrolignite  of  the red  oxide  of iron, seemed entitled  to 
the preference  over  other  substances,  hitherto  recommended,  for 
arresting  putrefaction  and  abating  its  offensive  exhalations,  as its 
power  was  equal to the  standard  solution of chloride of zinc, 
and it was at  the  same  time  infinitely  cheaper, whiIe it  not 
liable  to  any  poisonous  misappropriation. It had a remarkable 
power of coagulating  semi-liquid  night-soil,  and  of  counteracting 
the  putrefaction of  blood  and  other offal of  slaughter-houses, The 
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preparation  could be procured  in  any  part of the  kingdom  at  all 
times,  and  might  be  safely used by the  common  scavengers,  with 
the  best  results. I f  a few gallons of it  were  introduced by them 
daily  into  every  putrefdctive mass, throughout  the  towns  and  cities 
of the  kingdom,  a  surprising  improvement would  immediately 
take  place  in  the  salubrity of the  air,  breathed by the dense sickly 
population.  The  chemical  products  he had prescribed  were  strictly 
indigenous,  and  could  be  manufactured,  in  various  parts of the  king- 
dom ; and  in  particular, a t  Manchester,  Newcastle,  Liverpool,  and 
Glasgow, at  a  very low  cost,  if  required  for  very  extensive  disin- 
fecting  purposes;  the  price in London,  at  present, was eighteen- 
pence  per  gallon. 

The  only  consideration to  be  taken  into  account,  in  applying  such 
deodorizing  preparations  to  night-soil,  dunghills, &C., was, whether 
their  ytility  as  manures,  might  not be impaired. I n  this  point  of 
view, nitrate of lead  and  chloride of zinc  were  not  free  from 
objection ; as  it  had been ascertained,  that  compounds which  were 
poisonous to  animals,  were  also  injurious  to  plants. The  only pos- 
sible  objection to the  employment  of  the  salts'of  peroxide of iron, 
was their  supposed  tendency to interfere  with  the efficacy of the 
phosphoric salts,  always  present in  animal  excrement.  The  notion 
that  the  rust  in  wheat was caused by phosphate of iron,  arose  merely 
from  a  vague  surmise  suggested by the  colour,  and was  now exploded 
by  chemical  research. 

Exact  and  elaborate  researches  into  the  composition  of  the  excre- 
ment of animals,  had  been  lately  made  in the  laboratory  of 
Giessen,  by Mr. John R. Rogers,  under  the  guidance of the  great 
analyst,  Baron  Liebig.  They  proved beyond all  doubt,  that  the 
excrement of swine,  oxen,  sheep, and horses, contained  very  large 
quantities of phosphate of iron;  for  example of the  ashes of the 
excrement of the ' 

Hog . . there  are 10.55" 
ox . ' - 7  893" 
Sheep . 9 9  3-98" 
Horse . $ 3  2.73" 

and  they  all  contained a little manganese. Mr. Rogers  ranked  the 
phosphate of iron  among  the  soluble  portion of the ashes,  because i t  
dissolved in  a  small  excess  of  acid. I n  Ellerman's  liquid,  there was 
abundance of acid  in  the  ferric  salts,  to  render  the  phosphate  of 
iron  soluble  in  water,  and  therefore  nutritious  to  plants. In   the  
excrement  of  the  hog  and  the cow, nearly  the  whole of the phos- 
phoric  acid  present,'existed in combination  with red oxide of iron. 

As the  subject of gas lights had been  incidentally  introduced, 
H 2  
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perhaps  he  might  be  permitted, in corroboration of the  observations 
of  the  Dean of Westminster,  to  direct  the  attention of the  Members 
to  the  investigations of Sir Humphrey  Davy,  which,  although  made 
long  since, when gas lighting was comparatively  in  its  infancy, 
were  singularly  correct  in  their inferences. His  propositions  were, 
that  the  amount of light was in  proportion  to  the,  intensity of 
the  combustion,  and  that  the  heat evolved was also in proportion  to 
the  light  produced.  Subsequent  experiments  had,  however,shown, 
that  the  combustion  might  be  carried too far,  and  that  beyond a 
certain  point  the  light was not  augmented in proportion  to  the  in- 
tensity of the  combustion. This was demonstrated by partially 
closing,  with a metal disc, the orifice of the  long  straight  chimneys 
over  the  burners ; the  draught was thus  diminished,  but  the  light 
was  increased ; i t  was evident,  that,  in  this case, the  oxygen of the 
air was enabled  to  combine  with  the  carburetted  hydrogen,  in a 
better  proportion,  and in a manner  better  suited  to  produce  com- 
bustion.  Several  burners  had been invented,  whose  construction 
was based upon  this  principle ; among  them  he  would  mention  the 
Universal  Burner,*  and  the  National  Economic  Burner, as, in  his 
opinion,  the  two  best  he  had  examined. 

Mr. C. MAY begged to remind  the  speakers,  that  the  paper 
they  had  been  called  upon  to discuss, treated  of  the  improvement 
of the  method  of  draining  and  removing a serious  nuisance  from a 
city,  where  the  sewerage was notoriously deficient, and upon  which 
subject  he,  in  common  with  many  others,  hoped  to  have  received 
much  information,  from  the  able  and  experienced  Engineers  he  saw 
around  him;  but  the discussion appeared  to  have assumed a tong, 
which,  however  interesting  to  a  Farmers’  Club,  or a Horticultural 
Society, was, he  submitted,  scarcely  suited  for  a  Meeting of Civil En- 
gineers,  where  he  had  expected  to  have  heard  the  subject of the  plans 
for  the  sewerage of cities  and  towns  ably  discussed,  leaving to  others 
the task of discussing  the  methods of disposing of the  contents of the 
sewers, and  the  probable  produce of the  land,  to  which  the  manure 
was  applied. He  regretted  that  this  opportunity of eliciting  valu- 
able  information,  on so important  a  point,  should  not  have  been 
taken  advantage of, and  thought  it was scarcely  fair  treatment of 
Mr. Green’s valuable  paper, aa it was evident,  that  the  subject  had, 
i n  his  hands,  received  great  attention,  and  the  result  appeared  to 
be so satisfactory,  that  a  careful  investigation of it,  and  a  discus- 
sion of the  general  subject, would have been productive  of great 
benefit. 

* Vide-Minutes of Proceedings, 1846, vol. v. p. 433. 
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Mr. F. BRAITHWAITE claimed  the  indulgence of the  Meeting, 
for attempting  to  answer  the objections  advanced  against the com- 
mercial  application  of  sewage  manure,  and  he would rather  have 
wished to  leave  the  matter  in  the  hands of Mr. Smith,  (Deanston,) 
who, from  his  experience, would  have treated  the  subject  better. 
H e  thought  the question  should  be  treated  both  chemically  and 
commercially. 

Some  of  the first practical  chemists  of  the  day,  such as Brande, 
and  others,  had  carefully  considered  the  subject, 

by analysis, that  every 500 tons  of  liquid 

chanical  suspension;  and  3rd,  the  ammoniacal  and  other  salts  in 
chemical  solution ; the proportions in each,  say in 5,985,500 tons 
of liquid  manure,  taken  from  samples  from  the  King’s  Scholar’s Pond 
sewer a t  various  times, during a period of twenty-four  hours, 
would  be  2,894  tons of earthy  carbonates  and  sulphates, 1821 tons 
of  animal  and  vegetable  matter,  and 7258 tons  of  ammoniacal and 
other salts. 

The money  value of those  products  was  estimated as follows :- 
earthy  carbonates  and  sulphates, 10s. per  ton ; animal  and  vegetable 
matter, 23 per  ton;  and  the ammoniacal  salts at three  times  the 
value, per ton, of  poudrette,  say $8 : 5. per  ton  (equal to guano). 

I t  would follow, that  the  value  of  the whole  would be thus :- 

No. l. 2892 tons, at 10s. per ton 33,446 

3. 7258 , , 528 : 5 ,) 59,878 
2. 1831 ,, 523 ,) 5,463 

11,971 
500 

5,985 , 500 

5356,787 

It had  been  estimated,  that  the  whole of the  London  sewage W= 

96,000,000 tons  annually ; it  would be seen,  that  the King’s 
Scholars’ Pond  sewer  would  represent  about  one-sixteenth part 
of  the  whole  quantity ; therefore, if the  above  quantities  were  mul- 
tiplied  by 16, the  product  would  be  the  value of the whole  sewage 
manure of the  metropolis;  assuming,  of  course,  that  all was equal 
to  the samples from  which  the  analysis was provided. 
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As to  the  practicability  of  the  scheme  in a commercial  point 
of view, that  point  had been considered by  eminent  engineers; 
he  might  quoteMr.  Smith (of Deanston,) Mr. Mylne,  and  Mr. 
Hawkesley. 

Mr. Smith shewed, that  the  liquid  manure  could  be  delivered 
profitably, over 25,000 acres,  between  London  and  Hounslow, at 
2d. per  ton ; but  Mr.  Mylne,  preferring  to  be on the safe  side, 
considered that 3d. per  ton  ought  to  be  the price, if delivered  over 
35,000 acres,  upon  which he  had based  his  calculations. Mr.  Mylne 
stated,  that  he  considered the farmers  would  gladly  pay 4d. per 
ton. 

Mr. Mylne’s opinion was corroborated by Mr. Hawkesley. The 
latter  gentleman  had  previously  given  evidence  before  the  Health 
of  Towns  Commission,  and  stated,*  that at Nottingham  the  Water 
Company  would  supply a heavy  shower of water  equal  to a depth 
of one-sixteenth  of an  inch  over  an  acre of ground  for 22d. ; and  it 
scarcely  required to be  conversant  with  agriculture  to know, that 
at certain periods the  farmers  would  gladly  pay a hundred  times 
such a sum, for  such a shower of rain. 

Mr.  Hawkesley  also  stated,  that  one  man could, with a proper dis- 
tribution  of pipes,  water 20 acres  in a day. 

After  the  evidence  that  had been  given, of the  chemical  and corn- 
mercial  value  of  sewage  manure,  and  the  favourable  decision of the 
Committee  upon  the  Sewage  Bill,  it was hardly fair, upon  only  a 
cursory  examination, to  arrive  at  an  adverse conclusion. 

He considered the question was of  vital  importance,  and was well 
worthy of the consideration  of  Civil  Engineers,  who  had  hitherto 
been  too  much  engaged  on  railways  and  other works, to  attend  to 
sewerage ; but  he  thought,  that  agricultural  engineering  and  the 
improvement  of  the  sewerage  of towns, well deserved their  considera- 
tion ; and  he  felt sure, that when either  the  Government,  or  private 
enterprises  demanded  their assistance, the  Civil  Engineers would be 
found  not  only  to possess all the  requisite  knowledge;  but would 
be  quite ready  to  devote  their  time  and  talents to the subject. 

He had  carefully  read  the  last  Report  from  the Commission of the 
Health of Towns,  and  could  not find such  depreciating  paragraphs 
as had  been  mentioned,  although  he  agreed,  that  it would  have  been 
better  taste  to  have  expunged  some passages relating  to  the  works 
of individuals. 

Mr. WICKSTEED could not  agree,  that only the  constructive  parts 
of  the  subject  should  be  considered at  the  Institution ; for  although 

?* Vide Report of Health of Towns’ Commission. 
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i t  was not  essential  for a Civil  Engineer  to  be a Chemist, or an  Agri- 
culturist,  he would  be a better  general  adviser,  if  he possessed a n  
adequate  knowledge of these, as  well as of  other  branches of science ; 
at   a l l  events,  he  considered, that  it was incumbent  on  an  engineer, i n  
laying down plans  for  the  sewerage of a tpwn, to ascertain  whether 
the  products  of  the  sewers  could be advantageously  made  use of, 
and at what cost, in  order  to advise  his  employers as to  the  plans  to 
be adopted. 

Mr. Wicksteed  then  recapitulated  the  principal  points of his 
former  speech, as it  appeared  to  have  been,  in  some points, not 
fully  comprehended ; and  he  begged  it  be understood, that  the 
advice he  had given to a public  company,  relative  to  pumping up  
the sewage  water,  was based solely  upon  mercantile  considerations, 
and  without  any  reference  to  sanitary measures. 

H e  at first calculated  upon  the  principle,  that if  water could  be 
profitably  distributed  over  an  acre,  it  could  be  delivered  over 100 
acres, or any  greater  quantity,  with  corresponding  advantage ; but 
his  subsequent  investigations  demonstrated  the  fallacy of such  rea- 
soning,  and  the  statements  he  had  already made, did,  he  must  sub- 
mit,  corroborate  that  position. The  quantity  of  sewage  water  pro- 
duced  from  London  alone,  would suffice for a very  considerable 
extent of agricultural  district,  and  the  pipes  must  be  of  such a size 
as to  entail  an  amount of first  outlay  which would, i n  his  opinion, 
render  any  hope  of  profitable  return  perfectly fallacious.  However, 
these  points  were not  within  the  province  of  the  Institution  to 
discuss, and  he  would  not  enlarge  upon them. 

It was a flagrant  error  to  suppose,  that  Engineers  either  had  not 
directed  their  attention  to  the  best  forms  and  dimensions  of sewers, 
or the  general  arrangement of a comprehensive  system of sewerage ; 
the question  was  extremely  simple,  and  the  rules  were plain. 

The  proposition  for  substituting  circular  sewer pipes, of small 
diameters  in  certain  situations, for the present  sewers,  was no  doubt 
feasible,  provided they  could  be  kept  clear of foreign  and  solid  mat- 
ters ; but  when  cloths,  dead  animals,  grease, &C.,  passed into  them, 
and  much  fall  could  not  be  given to them,  they  would soon be  stopped 
up.  Again, when  they required  repairs,  small  sewers would be 
found, he feared,  considerably  more  expensive. There could  be  no 
doubt  of  the  advantages  of  the egg-shaped  sewer, and of getting  the 
rapid  current of water  into  the  narrowest  part,  when  the  stream was 
shallow, in order  to  carry  away  the  deposit of Sand and  granite  brought 
from the macadamized  roads and  the pavement,  and  small  dimensions 
would  suffice,  if the  quantity  of fluid was always  uniform ; but  in  the 
case of sudden  storms,  space  must be provided  for  carrying off the 
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great  increase  of fluid, and also, as in  high tides,  provision  must  be 
made  for  the  sewers  being  transformed  into  reservoirs ; this  might, 
however, in a great  degree  be  provided  for,  by  having  the  outfall 
lower  down  the  river.  There  were  numerous  other  points  connected 
with  the  subject of the sewers,  which were  too  important  to  be  entered 
upon at   the  end  of a discussion, which  had  already  taken SO wide a 
range ; he  suggested,  therefore, that another  opportunity  should  be 
afforded  for  the  full discussion of the  engineering  portion of the 
question-of the  distribution  and  construction  of sewers. 

Mr. WALKER regretted  having been  absent at   the commence- 
ment of the discussion, as he would have  preferred  making  his 
observations  upon the subject of sewers  generally,  before the 
conversation  had  diverged  to  the  appropriation  of  the  products  of 
the sewers,  instead of being  restricted to canvassing the systems of 
drainage  and  sewerage  hitherto  employed  under  various  circum- 
stances. 

The  subject  had  recently  engaged  the  attention of the  public  and 
of  the  Legislature,  and  Reports had  been  published  of the results of 
the inquiries of the Commissioners, which  latter, however, Mr. 
Walker  might  venture  to state,  did  not  appear  to  contain  any  very 
novel  matter.  Still,  it was  probable,  that  some  good  might  result 
from  this  demonstration of t h e  interest  felt  on  the  subject  by  the 
Government,  and more, from its directing  the  attention  of  the 
authorities  of  other  cities  and  towns,  to  the  importance  ofestablish- 
ing an efficient  system of  drainage,  upon  the best  known  principles, 
just  as  the  publication  of  the  late  Mr. “Adam’s writings  and  the 
Parliamentary  inquiry, benefited the roads all over  the  kingdom, 
not so much  from  the  novelty,  or t h e  peculiarity  of  the system  pro- 
posed, as by  impressing  forcibly  upon the  Trusts  and Parishes, the 
actual bad state of their thoroughfares,  and  demonstrating the 
necessity, as well as the economy, of  adopting a good  system of 
permanently  improving  them,  in  order  to  keep  pace  with  the 
times. 

The  tendency of the  Report  of  the Commissioners, ww to  over- 
state  the  defects ef the  present  drainage  and  sewerage of the  metro- 
polis, and  to  encourage  an  opinion,  that  but  little  had been done  to 
ameliorate  the system, and  that  little  not  upon  scientific principles. 
Now, Mr.  Walker contended, that  however  far  from  absolute per- 
fection, the conduct  and  measures  of the  late Commissioners of 
Sewers  might  have been, it  must  be  remembered,  that,  whatever  had 
been done,  was by  their  orders,  and  the  credit was due  to  them. 
When,  therefore,  it  was  considered, (as was in fact,  universally 
allowed,)  that  the  existing provisions for  the  sewerage  and  drainage 
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of London,  were  infinitely  superior  to those  of any  other  city  in  the 
world ; that  the system  pursued  had  been the constant  subject  of 
inquiry  and of  imitation  by  foreign  Engineers  and  Architects,  who 
had  admitted,  that  the  generally  healthy  state  of  the  metropolis was 
chiefly due  to  the efficient sewerage  and  the copious  supply  of water 
to the habitations ; that  in  the restoration  of the  City of Hamburgh, 
Mr.  Lindley  had  taken, as the  general basis of  his  plan,  the system 
pursued  in  London,  grafting  upon it modern  improvements, of 
which,  from the peculiar  locality, it  was  susceptible, i t  was unjust  to 
deny  some  merit to  the late Commissioners. 

Rlr. Walker bad  been  in  the  habit  of  comparing  the provisions 
for sewering,  watering,  and  lighting  the metropolis, to  the  arteries 
and veins  of the  human body, and his  views  accorded with  those of 
the late Dr. James  Johnson, who, in one  of  his interesting works,* 
&d,- 

‘‘ The Cloaca Maxima, with its former ramifications, which penetrated 
under some of the principal streets of ancient Rome, has induced inconsiderate 
observers to form too high  an estimate of the cleanliness (as they have done 
of many other virtues) of the old Romans. If  the  arms of the Cloaca Maxima 
extended to many, or even all  the streets of the  eternal city, the purification 
of Rome, by means of common sewers, can bear no comparison with that of 
London. Neither in ancient nor in modern times did  the sewer of the street 
communicate with the houses, except in  very few  instances. 

6‘ The great improvement in  British cleanliness and  health,  was not known 
to  the ancient Romans, and is not practised by the modern inhabitants of the 
eternal city, except on a  very contracted scale,-I  mean the  private conduits 
from the houses leading to  the common sewers in the streets. If drains per- 
meated all the streets of Rome (and they are only to be found, I believe, under 
some of the principal ones), the benefit  would  be nothing, compared with that 
resulting from the individual conduits from each house, as in London. This 
is the  grand source of cleanliness, comfort, and salubrity.” 

I n  the recent  Report of the Commissioners,  reference was made to 
the evidence  given  by Mr.  Walker  on  the subject, in the  year 1834. 
He was  somewhat at a loss to understand  why the opinions given 
by  him so long since,  should have been brought  forward now, unless 
it was for  some  purpose  not  generally  apparent.  What  he said at 
that  time  had  reference  more especially to  the Commissioners of  the 
Westminster  Sewers,  whilst  the  late  Mr.  Saunders  was  the  Chair- 
man, and  he would  repeat,  that a great  debt of gratitude was due  to 
that  gentleman,  for  his devotion  of  time and  energy  to  the  improve- 
ment of the sewers. The plans  which  were  introduced  under  his 
auspices, and those of  the Commissioners, and  the  manner  in which 

* Vide 6‘ Change of Air ; or the Pursuit of Health and Recreation,” &c. Hy 
James Johnson, M.D., page 137. 8vo. London. Third edition. 1833. 
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they  were  executed,  might  not  have  been  perfect,  but  great  ameli- 
oration  had  been  affected ; large  works  had been  completed,  and the 
ground work had been laid,  for  the  eventual  perfecting of the 
general system. He thought,  therefore,  that  the  present Commis- 
sioners  might,  without  prejudice  to  their own talent,  have  found 
something  to  praise  in  what  had  been  done,  and  that  they  might 
have  been  a  little  less  indiscriminate  in  imputing  blame  and  want of 
knowledge, as in these  days of reform,  their  successors  might  not 
find all that  they  had  done,  replete  with wisdom and science. 

I n  the  year 1847, Mr.  Walker was appointed  one of the Commis- 
sioners  for  inquiring  into  the Bill for  the  Improvement of the  Kent 
and  Surrey  Sewers,  and on that occasion, the evidence  of Mr. Gwilt 
and Mr. I’Anson,  the  surveyor, differed in some  respects  from that 
of  other  professional men,  who had  been examined under  the  Par- 
liamentary  inquiry. 

The section of the  first  class  sewers, was stated  to  be  formed  by a 
semicircle, of 18 inches  radius at  the bottom,  with  nearly  vertical 
sides,  of 2 feet  in  height,  and  completed  by  a  semicircular  top, 
also of 18 inches  radius ; making  the main  dimensions 5 feet  high 
by 3 feet  wide. As compared  to  conduits of these  proportions,  he 
could  not  perceive  any great practical  advantage in the  egg shape, 
-.vith the small  end  downwards,  as was proposed. Nor did  he  think 
the  general size of the  sewers was too  great,  for it must  be remem- 
bered,  that  many of them  were  situated below the  high-water  level 
of the  Thames,  and  that  during  the  time of the  tide  being  above  their 
outfall,  they  became  reservoirs  for  the sewage and  the  up-land  waters, 
which  otherwise  would flow back  into  the  cellars  and  basements of 
the houses.  On that account it had been found  necessary  to  in- 
crease  the  size of the lower  end of  the King’s  Scholars’ Pond sewer, 
which, for a length of about a mile, was left  open,  and  had at  its 
junction,  the  tide-gates  and  sluices  that  had been constructed  under 
Mr.  Walker’s  direction. 

The  Report of the Commissioners  recommended,  as the  dimen- 
sions  of the first  class  sewers, 6 feet  in  height by 4 feet  in  width; 
so they  evidently  recognized  the  principle of large dimensions 
i n  some  cases, although  they  ran  into  the  opposite  extreme,  in 
recommending  small  cireular  water-tight sewer-pipes,  of  glazed 
earthenware,  or  glass,  instead of their  being  constructed of brick- 
work  as at  present. I f   the  only  object of the sewers  was  to 
convey away the  water, &C., from  the houses,  these  small  imper- 
vious  tubes  would,  undoubtedly  be the best,  provided  they  were  not 
less  than 8 inches in diameter ; but  the  main  object of a well-corn- 
bined  system  of  sewers, was to  afford  the means.  of effectually 
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draining  the  whole  ground  whereon  the houses were  built,  and as 
was  known  generally in all  sewers,  and was fully  appreciated by Sir M. 
Isambard  Brunel,  in  his  labours  at  the  Thames  Tunnel,  the  greatest 
quantity  of  moisture  rose  from  below,  into  the  beds of rivers, the 
system  was  adopted, of laying  the  bottom  course of brickwork  of 
the sewers  dry,  and  only  setting  the  inner  ring  in  cement,  thus 
embling a constant  percolation of the  land  drainage  along  the  line 
of  the sewers. I f  therefore,  they  were  made  perfectly  water-tight, 
one of the  great  objects of the sewers  would  be  defeated,  and the  city 
would  be  enveloped  in  miasma. The King’s  Scholars’  Pond  sewer, 
which  he  had  before-mentioned,  drained  the  whole  district  through 
which it passed. This was  shown, very  distinctly,  by an  experiment 
that was tried some time  since,  when i t  was  supposed, that  the orna- 
mental  piece  of  water in the  grounds of Buckingham  Palace,  ren- 
dered  that  building  damp. I n  order  to  test this practically,  Mr. 
Walker, as a member of the Commission,  had a hole  dug,  midway 
between  the  palace  and  the  pond,  and it was  found  that  no  water 
came in, until  the  excavation  arrived at the level  of  the  bottom  of 
the King’s  Scholars’  Pond  sewer,  far  below  the  bottom  of the pond, 
and  then it all  rose  from  beneath,  and  did  not  enter  by filtration 
from the sides. 

The  part of the Regent’s Park, which  was  situated  upon  the  clay, 
was considered  less  healthy  than  that  upon the  gravel, solely because 
the  drainage  from  the  former,  along  the  line of the sewers,  could  not 
be so perfect  as  that of the  latter. 

As Mr.  Walker had  before  quoted Dr.  Johnson,  he  might  perhaps 
be  permitted,  in  conclusion,  to  read  another  extract from the  same 
work,*  in  which  he  treated  the  subject of sewerage in his  usual 
felicitous  manner. 

“With the fortunes of  Rome, Cloacina also departed. She scaled the Alps, 
and halted in Southern G a d ;  but there, no one would erect to her a temple. 
Then, as now, the  Gallic votaries of Cloacina preferred the open air for offering 
up incense at  her shrine. Driven from the banks of the  Tiber, and finding no 
place of retirement on the Continent, the goddess  crossed the Channel-fixed 
her residence on the banks of the Thames-and has now, in modern Babylon, 
five hundred thousand temples erected to  her  worship! The oracles of her 
high priests may be consulted in Greek-street, Soho.” 

* v ide  “ Change of Air ; or the  Pursuit of Health and Recreation,”  &c. By 
James Johnson, M.D., p. 136. 8vo. London. 1833. 
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